The hydrodistillated leaf essential oil of Neolitsea parvigemma was analyzed to determine its composition and yield. Sixty-two compounds were identified, the main components being -caryophyllene (14.2%), -eudesmol (12.9%), -cadinol (10.2%) and -cadinol (8.8%). Oxygenated sesquiterpenes (48.9%) and sesquiterpene hydrocarbons (48.8%) were the predominant groups of compounds. The antifungal indexes of the leaf oil against the 7 fungi, Aspergillus clavatus, A. niger, Chaetomium globosum, Cladosporium cladosporioides, Myrothecium verrucaria, Penicillium citrinum and Trichoderma viride, were 100.0, 72.3, 100.0, 100.0, 100.0, 75.8 and 88.6% at a 1 mg/mL concentration, respectively. The oil also exhibited anti-wood-decay-fungi activity against Trametes versicolor, Phaneochaete chrysosporium, Phaeolus schweintizii, and Lenzites sulphureu with MIC values of 50, 50, 25 and 25 μg/mL, respectively. For the antifungal and anti-wooddecay fungal activities of the oil, the active source compounds were determined to be α-cadinol, -eudesmol and -cadinol.
Neolitsea parvigemma Kan and Sas (Lauraceae) is a small tree growing in the central and southern mountainous regions in Taiwan [1] . Previous reports suggested that the extractive exhibited bioactivities, such as antiplatelet aggregation, anti-inflammatory and cytotoxicity [2] [3] [4] [5] [6] . There are no literature reports on the chemical composition and biological activities of the essential oil from this species. Therefore, we used hydrodistillation to collect the leaf oil, which was analyzed by GC/FID and GC/MS. The climate of Taiwan is warm and humid, and thus conducive to the growth of mildew. Mildew growth causes problems in the preservation of cultural items as well as induces allergies, asthma, bronchitis, onychomycosis, cerebral infections, pneumonia, peritonitis, and immune-deficiency syndrome [7] . We also applied the essential oil to seven strains of mold fungi and four strains of wood decay fungi to examine the interdiction efficacies. The second part of the study examined the antifungal activities of the leaf oil. The purpose of this study was to establish a chemical basis for the effective multipurpose utilization of the species.
Hydrodistillation of N. parvigemma leaves gave a yellowcolored oil with a yield of 1.08 ± 0.05 mL/100 g, based on the dry weight of leaves. The identified constituents are presented in Table 1 , where all compounds are listed in order of their elution from the DB-5 column. Sixty-two components were identified, representing 100% of the oil. Among the groups, oxygenated sesquiterpenes predominated (48.9%), followed by, sesquiterpene hydrocarbons (48.8%), non-terpenoids (1.5%), monoterpene hydrocarbons (0.5%) and oxygenated monoterpenes (0.3%).
Among the oxygenated sesquiterpenes, -eudesmol (12.9%), -cadinol (10.2%) and -cadinol (8.8%) were the major compounds. Of the sesquiterpene hydrocarbons, -caryophyllene (14.2%) was the main components.
Although the leaf oil constituents of N. parvigemma was primarily sesquiterpenoids, like those of N. pallens [8] , N. australiensis, N. brassii, N. dealbata [9, 10] , N. sericea [11] , N. foliosa var. caesia [12] and N. fischeri [13] , their main components differed. Further comparison with the leaf oil of N. oblongifolia and N. umbrosa [14] were predominantly monoterpenoids and differed from the leaf oil of N. parvigemma.
The antifungal indexes of the leaf oil against the 7 fungi, Aspergillus clavatus (A. c.), A. niger (A. n.), Chaetomium globosum (Ch. g.), Cladosporium cladosporioides (Cl. c.), Myrothecium verrucaria (M. v.), Penicillium citrinum (P. c.) and Trichoderma viride (T. v.), were 100.0, 72.3, 100.0, 100.0, 100.0, 75.8 and 88.6% at a 1 mg/mL concentration, respectively ( Table 2 ). These results showed that leaf oil [7] , Litsea cubeba [16] and L. coreana [17] , the leaf oil of N. parvigemma was superior ( Table 2 ). The results verified that N. parvigemma leaf oil has excellent antifungal activities. Leaf essential oil of Neolitsea parvigemma Natural Product Communications Vol. 6 (9) 2011 1359 Note: DDAC (didecyl dimethyl ammonium chloride) is a wood preservative for wood decay fungi and used as a positive control. 25 μg/mL, respectively ( Table 4 ). Comparing the antiwood-decay fungal activities of the essential oils from Machilus philippinensis [19] , M. pseudolongifolia [20] , M. kusanoi [21] and L. coreana [17] the leaf oil of N. parvigemma was superior ( Table 5 ). The results verified that N. parvigemma leaf oil has excellent anti-wood-decay fungal activities.
Furthermore, in order to ascertain the source compounds of the N. parvigemma essential oil, we also tested the anti-wood-decay fungal activities of its major component compounds (Figure 1) . The results indicated that the sources of activities were also α-cadinol, β-eudesmol and τ-cadinol. At a 50 μg/mL concentration, α-cadinol and τ-cadinol showed total growth inhibition against all whiterot and brown-rot fungi tested; while β-eudesmol at 50 μg/mL concentration could completely inhibit brown-rot fungi but partially inhibit white-rot fungi. The results agree with those of Kondo and Imamura [22] and Chang et al. [23] . Thus, the excellent wood-decay-fungi inhibitive activities exhibited by the N. parvigemma leaf oil could well be contributed by the presence of compounds such as α-cadinol, β-eudesmol and τ-cadinol etc. injector temperature 270ºC; oven temperature program as follows: 50ºC for 2 min, rising to 250ºC at 5ºC/min; carrier gas: He with a flow rate of 1 mL/min, split ratio: 1:10. Mass spectra: Electron Impact (El + ) mode 70 eV with a mass range of 30 to 450 m/z, ion source temperature 280ºC. All data were the average of triplicate analyses.
Component identification:
Identification of the leaf essential oil constituents was based on comparisons of retention index (RI) [15] , retention times (RT), and mass spectra with those obtained from authentic standards and/or the NIST and Wiley libraries spectra, and literature [15] . Antifungal assays were and its main constituents were dissolved in 150 μL of ethanol, respectively, and then added into 15 mL PDA to obtain the carried out in triplicate and the data were averaged. Leaf oil different final concentrations. The test plates were incubated at 27ºC. When the mycelium of fungi reached the edge of the control plate, the antifungal index was calculated as follows: Anti-fungal index (%)= (1-Da/Db) X 100, where Da is the diameter of the growth zone in the experimental dish (cm) and Db is the diameter of the growth zone in the control dish (cm). IC 50 (concentration that produces a 50% inhibitory effect) values of constituents were graphically obtained from the dose-response curves based on measurement at five different concentrations.
